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5 U.S. GOVERNMENT RIGHTS 

This application was made with government support under contract number 
N66001-97-C-8551, subcontract No. PSR-97-8551-00-SC-01, awarded by the 
Defense Advanced Research Projects Agency and the Office of Naval Research. The 
govenraient has certain rights in this invention. 

10 Cross Reference to Related Applications 

This application claims priority under 35 U.S.C. §11 9(e) from co-pending 
U.S. Provisional Patent Apphcation Number 60/232,186 (Attorney Docket No. 
SRI1P027P), filed 12 September 2000, entitled "SCOPE EVIDENTIAL 
ARGUMENTATION SYSTEM" by J. D. Lowrance, et al, which application is 
15 incorporated herein by reference in its entirety for all purposes. 

Background Of The Invention 

The present invention relates generally to analytical tools for facilitating 
decision making. More specifically, the present invention relates to methods and 
apparatus for building arguments to support a conclusion as to whether a particular 
20 situation is hkely to have a negative or positive outcome. 

The survival of an enterprise often rests upon its abihty to make correct and 
timely decisions, despite the complexity and uncertainty of the environment. 
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Understanding the world and facing the different alternatives it presents us is crucial 
in any effort. 

Different studies and formalisms of argumentation have come out of different 
fields such as philosophy (Lorenzen and Lorenz 1977; Perelman (1970); Perehnan 
and Olbrechts-Tyteca 1958; Toulmin 1958), decision analysis (Sycara 1990), and 
artificial intelligence (Dung 1995). These formaHsms attempt to deal with the 
uncertainty inherently present in the world. Behind every decision, though, there is an 
argument supporting it, and arguments range from rhetorical explanations to 
mathematical proofs. Argumentation theory leverages problem solving under 
uncertainty by supporting quahtative and quantitative approaches. 

Analysis, on the other hand, deals with the examination and separation of a 
complex situation, its elements, and its relationships. More often than not, the 
situation is full of unknowns, imcertainties, and deliberate misinformation. The 
analyst is confronted not only with the facts, but also with his or her knowledge about 
the facts and assumptions, others possible knowledge, the hypotheses that can be 
drawn from those facts, and the evidence supporting and contradicting those 
hypotheses (Heuer 1999). 

Conventional analytic products are recorded as text, such as messages, Web 
pages, or documents. One drawback with these forms of recorded arguments is that 
they are time consuming to read and comprehend, slowing comparisons and 
explanations. Although text-processing tools help to streamline production of these 
products, they provide little or no support in guaranteeing that the arguments are 
comprehensive and easily understood. Many of the attempts made to introduce 
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automation into the decision making process are based on decision theoretic 
constructs and tend to suffer from the same drawbacks: 

These models reduce the analyst's role to that of data entry, making the models 
unpopular with analysts. Additionally, explanations given for the conclusions are 
5 often incomprehensible to analysts, since the lines of reasoning are explained in terms 
of conditional probabilities, making the conclusions hard to accept. Even if an analyst 
were to accept a role limited to data entry and come to believe the conclusions based 
on a history of success, the world would change, requiring that the analytic model be 
updated, which the analysts are unable to do. Because of these problems, the tools 
10 typically fall into disuse even when they had been initially successful. Because of the 
difficulty of employing formal methods, decision makers typically resort to informal 
methods, sacrificing structure and rigor. 

Accordingly, it is desirable to provide a user-centric analytical tool that allows 
users of different levels of expertise to easily and efficiently engage in the process of 
15 argument creation and analysis. 
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Summary Of The Invention 

Accordingly, specific embodiments of the present invention provide an 
apparatus and method for faciHtating decision making. In general terms, the present 
invention is based on the concept of a structured argument having a plurality of 
5 questions that are used to assess whether an opportunity or threat of a given type is 
imminent. These questions are called the argument's template (as opposed to the 
argument, which is an instantiation of the template). In one implementation, the 
structured argument is based on a hierarchically organized set of questions (e.g., a tree 
structure). 

10 This hierarchy of lower level questions supporting higher level questions may 

go a few levels deep before bottoming out in questions that are to be directly assessed 
and answered. Preferably, these are multiple-choice questions, with the different 
answers corresponding to discrete points or subintervals along a continuous scale, 
with one end of the scale representing strong support for a particular type of 

15 opportunity or threat and the other end representing strong refutation. Leaf or 
children nodes represent primitive questions, and internal or parent nodes represent 
derivative questions. The links represent support relationships among the questions. 
Derivative questions are supported by all the derivative and primitive questions linked 
below it. Preferably, documentary or other supporting evidence and rationale are 

20 associated with each answer to a question so that an analyzer may quickly determine 
the line of reasoning of the argument. 

In one embodiment, an analytical system for generating and accessing 
argvunents is disclosed. Each argument has an associated conclusion as to whether a 
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particular situation will likely have a negative or positive result. The analytical 
system includes a database for storing a plurality of templates that each include a 
plurality of questions which may be answered to generate a particular argument 
having an associated conclusion regarding a particular situation that is based on 
5 answers to its associated template questions. The system further includes an 
argument server for selecting one of the templates which is most relevant to a 
particular situation and for receiving input to one or more of the selected template's 
questions to thereby generate a new argument having an associated conclusion based 
on such answers. The associated conclusion indicates whether the particular situation 
10 will likely have a positive or negative result. 

In another aspect, the invention pertains to a method for accessing or 
generating an argument having a conclusion for a particular situation. A plurality of 
templates are searched for a relevant template most related to a particular situation. 
Each template includes a pluraHty of questions. One or more questions of the relevant 
15 template are answered to then form a new argument having a conclusion based on the 
one or more answers. 

In another aspect, the invention pertains to a computer readable medium 
containing program instructions for accessing or generating an argument having a 
conclusion for a particular situation. The computer readable medium includes 
20 computer code for performing at least some of the above described method operations 
and a computer readable medium that stores the computer codes. In another aspect, a 
computer system operable to access or generate an argument having a conclusion for a 
particular situation is disclosed. The computer system includes one or more 
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processors and one or more memory. At least one of the processors and memory are 
adapted to perform at least some of the above described method operations. 

These and other features and advantages of the present invention will be 
presented in more detail in the following specification of the invention and the 
accompanying figures which illustrate by way of example the principles of the 
invention. 
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Brief Description Of The Drawings 



The present invention will be readily understood by the following detailed 
description in conjunction with the accompanying drawings, wherein like reference 
numerals designate like structural elements, and in which: 

5 Figure 1 is a diagrammatic representation of an analytical system implemented 

within a computer network in accordance with one embodiment of the present 
invention; 

Figure 2 is a diagrammatic representation of the argument server of Figure 1 
in accordance with one embodiment of the present invention; 

10 Figure 3 is a diagrammatic representation of a set of templates and arguments 

in accordance with one implementation of the present invention; 

Figure 4 illustrates particular details of a template in accordance with one 
embodiment of the present invention; 

Figure 5 illustrates a multi-dimensional argument in accordance with one 
15 embodiment of the present invention; 

Figure 6 is a diagrammatic representation of a portion of the argument of 
Figure 5 in accordance with one embodiment of the present invention; 

Figure 7A and 7B are flowcharts illustrating the procedure for generating an 
argument in accordance with one embodiment of the present invention; 
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Figure 8 is a screen shot of an object manager interface in accordance with one 
embodiment of the present invention; 

Figure 9 is an example of a parameter display for entering parameters for 
retrieving objects; 

5 Figure 10 is an example of a situation descriptor viewer/editor for managing 

the situation descriptors that are associated with a particular argimaent and template; 

Figure 11 depicts an access window for displaying and/or modifying the 
publication information for an unpublished uni-dimensional argument; 

Figiire 12 illustrates an example question having two pieces of associated 
10 documentary evidence; and 

Figure 13 illustrates a new memo editor in accordance with one embodiment 
of the present invention. 
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Detailed Description Of Specific Embodiments 



Reference will now be made in detail to a specific embodiment of the 
invention. An example of this embodiment is illustrated in the accompanying 
drawings. While the invention will be described in conjunction with this specific 
5 embodiment, it will be imderstood that it is not intended to limit the invention to one 
embodiment. On the contrary, it is intended to cover alternatives, modifications, and 
equivalents as may be included within the spirit and scope of the invention as defined 
by the appended claims, hi the following description, numerous specific details are 
set forth in order to provide a thorough understanding of the present invention. The 
10 present invention may be practiced without some or all of these specific details, hi 
other instances, well known process operations have not been described in detail in 
order not to unnecessarily obscure the present invention. 

Figure 1 is a diagrammatic representation of an analytical system 100 
implemented within a computer network in accordance with one embodiment of the 

15 present invention. As shown, the analytical system 100 includes an argument server 
102 and a memory unit 107. Any suitable processing unit, such as one or more 
general purpose computer, may be configured to provide the capabihties (as described 
further below) of the argument server 102 and memory 107. The memory 107 is 
generally used to store a plurality of templates and arguments 106. Each template 

20 includes a plurality of questions that are relevant for reaching a conclusion regarding a 
particular situation. 

The templates are preferably generated by decision making experts (e.g., via 
browser 108 and argument server 102). A user may form an argument by selecting 
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and instantiating a template (e.g., via browser 104a and argument server 102). The 
user may at least partially complete the instantiated argument by answering one or 
more questions of the instantiated argument and associating rationale statements and 
supporting relevant evidence with each answered question. The user may also 
5 associate exhibits with one or more questions that may be relevant to answering such 
question so that other collaborative users may answer the question using the 
associated exhibit which is then "promoted" to relevant evidence (e.g., via browser 
104b and argiraient server 102). Alternatively, the user who initiates the exhibit may 
"promote" the exhibit to documentary evidence to support an answer to a question 
10 after analyzing the exhibit further. 

Memory 107 may contain both historical arguments/templates 106b and 
current arguments/templates 106a. The historical arguments/templates include 
arguments and templates that have been completed and stored within memory 107 
(also referred to as "published" arguments). The current arguments/templates include 

15 arguments and templates that are ciurently being generated by one or more users. In a 
preferred embodiment, current users collaborate within a computer network (e.g., via 
browsers 104a and 104b and argument server 102) to form current arguments and 
templates 106a. These users may also, in effect, collaborate with users from the past 
by accessing and using historical arguments and/or templates 106b to form current 

20 argiaments and/or templates 106a. Alternatively, the collaborators may generate a 
current argument and template that is not based on a historical argument or template. 
That is, a new template is generated and instantiated as a current argument. After the 
argument or template is generated by the collaborating users, the finished arguments 
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and templates are then stored in memory 107 as historical arguments and templates 
106b. 

Via argument server 102, users may then access the historical and current 
arguments and templates 106b for decision making purposes. For example, users may 

5 access past situations and conclusions represented in historical arguments and 
compare these past situations to a current situation to predict the outcome of the 
current situation. In the illustrated example, decision makers access historical 
arguments and templates 106b via browser 110, argument server 102, and memory 
107. For example, the decision makers view graphical representations 112 of the 

10 historical arguments and templates 106b through browser 110. These graphical 
representations 112 present the generated arguments and templates in a form that 
facilitates decision making. In one embodiment, several historical arguments may be 
compiled together into a single graphical representation to evaluate a historical trend 
for a particular situation. Users may also review graphical representations of current 

15 arguments 1 14 (that may be based on historical templates or generated from a newly 
created template) to aid in forming a new conclusion regarding a current situation 
through browser 110, argument server 102, and memory 107. 

The argument server 102 may be configured with any suitable combination of 
software and/or hardware. Figure 2 is a diagrammatic representation of the argument 
20 server 102 of Figure 1 in accordance with one embodiment of the present invention. 
As shown, the argument server 102 includes HTTP server 202, HTML generator 206, 
ontology manager 208, a graph drawing block 214, Uncertain Reasoning engine 216, 
and a knowledge base (KB) editor 218. The argument server 102 is also associated 
with knowledge base (KB) server 210 and SQL server 212. 
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Any suitable memory management scheme may be utilized for storing 
arguments and templates within memory 107. In the illustrated embodiment, KB 
server 210 accesses and retrieves objects from memory 107 via SQL server 212. Any 
suitable SQL server 212 may be utilized. In one example, an Oracle data base 
5 management system (DBMS) server may be used. The KB server 210 may have any 
suitable configuration. In the illustrated embodiment, the KB server 210 is formed 
from an Ocelot knowledge base management system (KBMS) 211 and a Perk storage 
system 213. The KJBMS 211 is generally configured to change slot values and KB 
frames that represent question answers that are to be stored in memory 107, as well as 
10 performing calls to memory 107. The Perk storage system 213 moves KB frames to 
and from temporary memory to and from database memory 107, as well as handling 
calls to database memory 107. The Oracle DBMS 212 retrieves and updates the 
database 107 to reflect changes in a knowledge base frame. Alternatively, the 
database 107 may simply be managed by a single SQL server 212. 

15 The ontology manager 208 generally updates answers to questions within 

templates located in memory 107, as well as calling objects (e.g., templates and 
arguments) from memory 107 via KB Server 210 and SQL server 212. The HTML 
generator 206 interprets a command from the user for changing an answer to an 
argument question, as well as calling objects from memory 107 via ontology manager 

20 208, KB Server 210 and SQL server 212. The HTTP server 202 responds to a user's 
request regarding a web page by querying the HTML generator 206 for such page and 
then sending the page to the user. 

The graph drawing block 214 generally provides graphical representations of 

templates and arguments. The Uncertain Reasoning engine 216 generally provides 
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mechanisms for propagating probabilities of answers to a hierarchical set of 
questions, as explained further below. The KB editor 218 generally provides 
mechanisms for editing elements within the KB database. Of course, one or more of 
the functional blocks associated with the server 102 may be combined or arranged in 
5 any suitable combination and number of functional blocks. 

Figure 3 is a diagrammatic representation of a set of templates and arguments 
1 06' in accordance with one implementation of the present invention. As shown, each 
template 302 includes a plurality of questions 304, discovery tools 306, an inference 
method 310, and a situation descriptor 308. In a preferred embodiment, the questions 
10 are arranged hierarchically for facilitating determination of a particular conclusion. 

Figure 4 illustrates particular details of template 302a of Figure 3. Template 
302a includes a number of categories of questions 402 for reaching a conclusion for a 
typical business type situation. The illustrated business situation and main question is 
"whether a hydrocarbon type business is likely to become unstable." Each category 

15 402 may have an associated hierarchy of questions. An expanded view is shown for 
categories 404 and 406. As shown, there is a hierarchy of questions for a "political 
and regulatory" category 404 and for a "business" category 406. The main question is 
determined by all of these hierarchy of questions for each category 406. More 
specifically, the business category 406 includes a hierarchy of questions for answering 

20 the business category question "are there signs in the hydrocarbons business 
enviroimient that are compatible with our strategic intent?" To answer this business 
category question, four lower level questions are to be answered. The four questions 
include: 



SRI1P027/4061-2 



13 



1 . Is the supply and demand outlook consistent? 

2. Will the industrial infrastructure be appropriate? 

3. Will the resource opportunities exist as forecast? 

4. Will the right financial terms and conditions exist? 

5 These four "children" questions each have three lower level questions. When 

the lowest level children questions are answered, the children answers may determine 
the answers for the higher level parent question. For example questions 4.1, 4.2, and 
4.3 are answered to form the answers for question 4. Likewise, questions 3.1, 3.2, 
and 3.3 are answered to form the answer for question 3. Questions 2.1, 2.2, and 2.3 

10 are answered to form the answer for question 2, and questions 1.1, 1.2, and 1.3 are 
answered to form the answer for question 1. The answers for questions 1 through 4 
form the answer to the highest question for the business category 406 (are there signs 
in the hydrocarbons business environment that are compatible with our strategic 
intent?). Although the illustrated template 302a is shown as having multiple 

15 categories 402, a template may have only a single category, e.g., uni-dimensional. 

Referring back to Figure 3, each template 302 may include one or more 
discovery tools 306. A discovery tool generally provides mechanisms to aid in 
answering a question. By way of examples, the discovery tool may include a query to 
a search engine, a query to a database, a link to a web page, a reference to a cascaded 
20 template, or a call to any web accessible tool. 

Each template 302 may also include one or more inference methods 301 for 
determining how to propagate answers from children questions up to their parent 
questions, which inference methods are explained further below. Each template also 
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includes a situation descriptor 308 that describes the type of situations for which the 
template is intended to be used. The memory 107 may also contain an index for a 
plurality of situation descriptors. This index may be searched (e.g., via server 102) 
for situation descriptors that closely match a current situation to obtain possibly 
5 relevant templates for a current situation. The most relevant template may then be 
used to form a new or current argument for the current situation. 

When a current argument is filled with answers to the associated template 
questions, the current argument may be saved as a historical argument. For example, 
the associated template is applied to the current situation. The associated template 
10 may also be applied to other situations to form other arguments having possibly 
varying conclusions, hi other words, each new situation results in a new argument 
with a corresponding conclusion. Accordingly, each template may be associated with 
one or more arguments 312 as shown if Figure 3. 

As shown, each argument includes a plurahty of answers 314, one or more 

15 rationale 316 associated with each answer, one or more pieces of relevant evidence 

318 associated with each answer, and a situation descriptor 320. A rationale 316 

generally specifies why a particular answer is given. The documentary evidence 318 

also generally supports each answer by presenting one or more sources for the 

particular answer. That is, an evidence's relevance to the subject matter of an 

20 argument has been established and recorded. However, the evidence does not have to 

be documentary, hi other words, the evidence may include anything that is helpful in 

forming a conclusion or judgement, as well as any species of proof presented for the 

purpose of inducing beliefs in a contention for a particular answer to a question. A 

situation descriptor 320 generally describes what an argument is about. For example, 
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the situation descriptor describes the actors, the types of event under discussion, 
where or when the discussion occurs, and the perspective from which the situation is 
being analyzed. 

Figure 5 illustrates a multi-dimensional argument 312a in accordance with one 
5 embodiment of the present invention. The argument 312a includes a plurality of 
categories 502 which each contain questions that have been answered to form a 
particular conclusion regarding a particular situation. Each category has a hierarchy 
of questions 504 (shown only for the economic category) which are answered to form 
a conclusion regarding the particular category. 

10 As shown, each answer is represented by a different color or shade which in 

turn represents a different level of risk or opportunity for a particular question, hi the 
illustrated embodiment, the colors are green, yellow-green, yellow, orange, and red. 
Green represents a highly hkely positive outcome; red represents a highly likely 
negative outcome; yellow-green indicates a likely positive outcome; orange indicates 

15 a likely negative outcome; and yellow indicates an about as likely as not negative or 
positive outcome. This type of color scheme overlaid onto the tree structure (e.g., tree 
structure 504 for the economic category) provides an easy to understand mechanism 
for efficiently conveying the reasoning for the final argument conclusion. Several 
color schemes are described further below. 

20 Additionally, the answers for children questions may be propagated up to a 

parent question. That is, the answer for question 524 is formed from the answers 522, 
526, 528 and 530. Likewise, the answer for question 522 is formed from answers 
520. One of the answers 520 is formed from the answers of a cascaded argument 506. 
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One or more of the answers may include documentary evidence, e.g., 532a and 
532b. Other answers may include other types of supporting evidence. For example, 
an answer may be supported with a critical path analysis 508 or a query structure 510. 
One or more of these supporting evidence structures may also include documentary 
5 evidence, e.g., 534. 

Figure 6 is a diagrammatic representation of a portion of the argument 312a of 
Figure 5 in accordance with one embodiment of the present invention. As shown, the 
argument includes a tree graphic 602 for a hierarchically arranged set of answers. The 
different answers 602 are each represented by different colors or shades of gray. Any 

10 of the answers may be expanded by selected a node within the tree graphic 602. 
Specifically, the details of answer 604 are expanded below the tree graphic 602. In 
the illustrated embodiment, the presented question for answer 604 is "Is national 
output growth declining rapidly and/or negative?" Amplification 606 may also be 
presented for such question 604. The amplification is part of the initial template upon 

15 which this argument is based. Amplification may include any suitable information 
which the user may consider to answer the question. As shown, a plurality of 
examples are listed as amplification. Specifically, a user is instructed to consider that: 

GDP growth rates indicate substantially declining output growth, 
GDP per capita growth rates indicate declines, and 
20 Rates of investment are unusually low and/or negative. 

For each question, a list of multiple choice answers 608 are also presented. 
The user may select one or more of these answers. As shown, the user has selected 
two answers for answer 604. Preferably, each answer reflects a level of risk or 
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opportunity. That is, each answer indicates a hkehhood of a negative or positive 
outcome for the associated question. Said in another way, each multiple choice 
question has a categorical scale of likelihood represented by a number of answers. In 
one embodiment, there maybe three answers: highly likely, about as likely as not, and 
highly unlikely, hi the illustrated embodiment, the expanded question has five 
answers: highly likely, likely, about as likely as not, imlikely, and highly unlikely. In 
our example, each answer pertains to the likelihood that national output growth will 
decline. Accordingly, the user may select one or more levels of likelihood that the 
national output is declining: 

National output is growing at a good or normal pace. 

It is imlikely that the output growth rate will fall rapidly. 

It is possible that the output growth rate will fall rapidly. 

It is likely that the output growth rate will fall rapidly. 

It is highly likely that the output growth rate will fall rapidly. 

After the user selects one or more answers 608, the user may associate one or 
more rationale for choosing such answers. The rationale generally includes the user's 
or users' reasons for selecting his or her answers to the associated question. The user 
may also associate documentary evidence 612 that support his or her answers to the 
associated question. 

The presented question 604 may also include exhibits 614 or discovery tools 
616 that may be utilized to answer the associated question. The exhibits 614 are 
generally documents that are potentially relevant to answering the question. As 
described above, the discovery tools 616 may include parameterized queries or tools 
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that may be launched to display infonnation or produces results that are relevant to 
the particular question. An exhibit may be associated with a particular argument 
question until someone accepts or denies the exhibit's relevance to answering the 
particular question. This is particular useful in a collaborative environment where a 
first user is unsure as to how to answer a particular question but thinks that a 
particular exhibit may be relevant towards answering such question. A second user 
(or the same first user) may later review the exhibit and verify it's relevance, answer 
the question based at least in part on the exhibit, and mark the exhibit as documentary 
evidence. 

Figure 7A and 7B are flowcharts illustrating the procedure 700 for generating 
an argument in accordance with one embodiment of the present invention. Initially, 
historical templates are found that are relevant to a particular current situation in 
operation 702. It is then determined whether a historical template is to be selected to 
generate a new argument or a new template is to be generated in operation 704. 
Operation 702 may be skipped and a new template generated for the situation (e.g., 
operation 726). 

Any suitable interface may be utilized for facihtating generation of new 

objects (e.g., arguments and templates) and retrieval of historical or previously 

generated objects. Figure 8 is a screen shot of an object manager interface 800 in 

accordance with one embodiment of the present invention. The object manager 800 is 

generally responsible for the creation, copying, deleting, retrieval, and opening of 

arguments and templates. As shown, the object manager 800 is presenting a number 

of objects in display 812. As shown, there is a button in the toolbar 802 for each of 

these operations. Additionally, the toolbar 802 includes a print button that prints this 
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current window and a logout button that dismisses the current window and ends the 
user's session with the argument server 102. On the right of the tool bar 802, a 
Manager Viewer Parameters Editor button 806 invokes that editor, a Personal 
Information button 808 invokes a User Information Editor, and a Help button 810 
5 invokes a Help system 

Objects in this display 812 are retrieved according to search parameters. The 
current parameter settings 804 are summarized immediately below the toolbar 802. 
Pushing the Manager Viewer Parameters editor button 806 brings up a parameter 
display where these setting can be modified. Figure 9 is an example of a parameter 

10 display 900 for entering parameters for retrieving objects. The user can either directly 
type in the desired criteria or use the discovery buttons {e.g., 902a and 902b) adjacent 
to some of these fields to hierarchically browse and select the desired option. Once 
the user has entered the desired criteria, pushing the OK button 904 will cause objects 
matching that criteria and accessible to the user (see Pubhshing description below) to 

15 be retrieved and displayed in the Manager window 812; pushing the cancel button 906 
will return to the Manager 900 without affecting its content. 

Thus, a user may search for and retrieve historical templates that are relevant 

to the current situation through Manager 900. Referring back to Figure 8, retrieved 

objects 812 (matching the parameter settings summarized immediately below the 

20 toolbar 802) are listed hierarchically in the lower portion of this display. Items that 

have others items below them in the hierarchy that are not currently visible, have a + 

button adjacent to them. Clicking on the + button will reveal the items that are 

immediately below this item in the hierarchy and will change the + to a - button 

Clicking on a - button causes the item displayed below the associated items to be 
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hidden and causes the - button to be replaced with a + button. When the cursor is 
positioned over objects representing arguments or templates, the associated situation 
descriptor and publication information is displayed in a pop-up. Thus, using these 
buttons, the hierarchy of currently retrieved objects can be incrementally browsed and 
5 explored to determine the relevance of particular arguments and templates to the 
current situation. 

By clicking on the icon adjacent to a retrieved historical argument or template, 
that object may be opened in a Hierarchical Viewer/Editor window (not shown) so the 
user may assess its relevance. If a retrieved historical template is to be used, a new 

10 argument is then instantiated or selected based on the selected historical template in 
operation 706. Once a relevant historical template is found, the user may select the 
new button 814 in the toolbar 802 to create a new argument based on the relevant 
template. Alternatively, one may select the copy button 816 for a currently retrieved 
relevant argument to create a copy of the retrieved argument that may be changed and 

15 formed into a new argument. 

After a new argument is selected, situation parameters may then be selected 
for the new argument in operation 708. Figure 10 is an example of a situation 
descriptor viewer/editor 1000 for managing the situation descriptors that are 
associated with a particular argument and template. Here the situation descriptor 
20 viewer/editor 1000 depicts the situation descriptor associated with a multi- 
dimensional argument (i.e., IRAQ-99). 

hi general terms, a situation descriptor describes what an argument or template 
is about: who is the actor under discussion, what sort of event is under discussion, 
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where (i.e., region) or when the situation occurs (i.e., time interval), and the 
perspective from which the situation is being analyzed. In the case of a template, the 
descriptor indicates how a template is intended to be used: for situations in a certain 
region of the world, or to analyze a particular type of actor, or a particular type of 
5 event. In the case of an argument, the descriptor indicates what an argument is about: 
the actor analyzed, the precise event, where or when the situation under analysis 
occurred. 

Some of the situation descriptor slots (e.g., slots are used with a knowledge 
base database) may only be filled by selections firom a predefined set of terms (e.g.,, 

10 those preceded by a discovery button) while others may be filled with fi-ee-form text 
(e.g., those not preceded by a discovery button). The fixed slots are the primary basis 
for retrieval: they constitute the equivalent of a library "card catalog" for indexing and 
retrieving arguments and templates. While the fixed slots might only approximate the 
true nature of the situation, the free-form slots provide a means to more precisely 

15 describe the situation. Using the object manager 900, the fixed slots are first 
exploited to retrieve potentially relevant arguments and templates, then the fi-ee-form 
slots are examined by the user to make the final determination of relevance. 

Access parameters for the new argument may also be selected in operation 

710. Access parameters generally specify who may view and/or edit the new 

20 argument. Figiure 1 1 depicts an access window 11 00 for displaying and/or modifying 

the publication information for an unpublished imi-dimensional argument (i.e., 

ECONOMIC.IRAQ-99). The Unpubhshed Template symbol 1102 indicates that 

neither this argument nor its underlying template are published; the absence of a 

"READ ONLY" symbol indicates that the current user can modify this argument. 
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One or more discovery tools may be selected and used in operation 712. 
Figure 6 shows discovery tools 616 being associated with question 606. Answers to 
one or more questions of the selected template may then be selected in operation 714. 
Figure 6 illustrates answers 608 that are presented for question 606. In this 
5 illustration, the user has selected two answers by chcking on two selection buttons 
609. Exhibits or documentary evidence may also be associated with one or more 
questions in operation 714. Additionally, previous exhibits may be promoted to 
evidence. Figure 6 illustrates docxmientary evidence 612 and exhibits 614 associated 
with question 606. 

10 Each question may have more than one piece of supporting evidence. Figure 

12 illustrates a question having two pieces of associated documentary evidence 1202. 
Each piece of evidence may result in a different answer for the associated question. 
As shown, each piece of answer has a different set of answers selected. 

A fusion method 1204 may also be selected for multiple pieces of evidence in 

15 operation 718. The defauh fusion method is a manual fusion method, where the user 

must select the answer based on the supporting pieces of evidence. The fusion 

method is similar to the above described inference method associated with questions. 

Both the fusion and inference methods determine how answers are combined into a 

single answer. The fusion method determine how the separate answers formed for 

20 each piece of evidence are combined into a single answer to a particular question, 

while the inference method determines how children answers are combined to form 

an answer for a higher level parent question, hi both methods, the answers may be 

averaged together, a minimum answer may be selected (most negative outcome) or a 

maximum answer may be selected (most positive outcome). As shown, the maximum 
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fusion method is selected In the above described red-green color scheme, the answer 
having the most red shaded lights is used for the final answer in the maximum method 
and the answer having the most green shaded Hghts is used for the final answer in the 
minimum method. 

5 One or more rationales may be selected for each answer in operation 720. 

Figure 6 illustrates rationale 610 associated with question 606. A comment may also 
be associated with one or more portions of the new argument in operation 722. One 
or more users may be selected as having access privileges with respect to a particular 
comment. On one embodiment, memos are created by filling out all of the fields in 

10 the new memo editor 1300 as illustrated in Figure 13. 

The memo Type indicate the purpose of the memo. Memos can be used for 
any suitable purpose. In the illustrated examples, memos may be used to leave 
instructions for others on how to use argument/templates, to critique an 
argument/template, to record overriding assumptions, to attach a summary, to state 
15 the context within which this argument/template was/should be used, to indicate what 
is left to do, or to attach a miscellaneous comment. 

The Author and Audience are similar to the author and audience of arguments 
and templates: authors can modify the memo while members of the audience can view 
but not modify the memo. These fields can be directly filled out by typing or 
20 indirectly with the aid of a browser, invoked by pushing the adjacent discovery 
buttons. The Subject tells the reader what the memo is about and the Text provides 
the details. Preferably, the memos are only seen when the object to which they are 
attached is viewed by members of the Audience or Authors. 
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When the new argument is complete, the finished argument may then be 
pubHshed in operation 724. Preferably, after an argument is published, it cannot be 
altered. When alteration is prohibited, users may then rely on a published argument 
as being stable. If updates for a particular situation and published are desired, a new 
5 updated argument may be generated for the particular situation. The new updated 
argument may reach a different conclusion than the previous argument. 

If a historical template is not going to be used, a new template may be 
generated in operation 726. A new argument may then be selected based on the new 
template in operation 728. The user may then complete portions of the argument in 
10 operations 708-722. The completed argument may then be pubHshed in operation 
724. 

Although the foregoing invention has been described in some detail for 
purposes of clarity of understanding, it will be apparent that certain changes and 
modifications may be practiced within the scope of the appended claims. It should be 

15 noted that there are many alternative ways of implementing both the process and 
apparatus of the present invention. For example, a template does not have to first be 
instantiated as an argument before the template questions are answered, etc. 
Alternatively, a template may become a new argument after it is at least partially 
completed and saved or upon publication. Accordingly, the present embodiments are 

20 to be considered as illustrative and not restrictive, and the invention is not to be 
limited to the details given herein, but may be modified within the scope and 
equivalents of the appended claims. 
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